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8 KUIIACC

IlepBoHavaibHbIE XUMHUYECKHE TOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemecTBa. U3MUeCKre CBOMCTBA BEIIECTB. ATperarHoe coctosiHue Bemiects. [ToHsTHE 0 MeTOAaxX
Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecH. CriocoObl pa3ielieHus: CMeceu.

ATOMBI M MOJEKYIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XUMHUYECKHUX DJIIEMCHTOB.
[IpocThie U cI0XKHBIC BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHUE.

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemecTB. OTHOcHWTeNnbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHAs macca.
MaccoBast J10JIsI XHMHYECKOTO JJIEMEHTa B COCMHCHHUM.

KonnuecTto Bemecta. Mosib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacy€Tel o hopMysiaM XUMHUYECKUX COCTMHCHHIA.

®uU3NYECKMEe W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BellecTB. Xumudeckue ypaBHeHHs. Kinaccudukanus XuMU4ecKuX peaxiuit
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B JabopaTopuu U MpuéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yYe€HHWE W ONMUCaHWE (PU3UUECKHX CBOMNCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKux (IIaBlIeHue BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KUCIIOTON) SIBICHU, HAOM0IeHIE U
OTHCaHKE NMPU3HAKOB NMPOTEKAHUS XUMUYECKHX peakuil (pa3ioskeHue caxapa, B3auMO/JIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (IlI) mpu HarpeBanum,
B3anMO/IeHCTBUE kelne3a ¢ pacTBopoM cosid meru (1), n3ydenue cnocoOoB pa3aeneHus cMecei:
C TOMOIIBI0 MarHuTta, (QUIBTPOBAHUE, BbIMApUBAHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOMN CONM, HAOIIOACHHE U ONUCAHUE PE3YJbTaTOB IMPOBEICHUS
OTbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHE MOJeled MOJEKYI
(IIapocTePIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — s1eMEeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONyYeHHUs KUCIOpOJa B IJladOpaTOpHH U
MpoMBIIIIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TermmoBoit >¢h(dekT XUMHUECKONW peakiu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- H
SHIOTEPMHUYECKUE peaKIuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bogopoxa — snemenT u mpocroe BemecTBo. Haxoxaenue Bogopoia B mpupoe, Gu3ndeckue
Y XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moryueHusi. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHnble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoe. 3arps3HEHUE MPUPOIHBIX BojA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKcu10B. dU3nyeckre U XMMUYECKHUe CBOiicTBa okcruoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxamnus xkucinor. Homenknatypa kucinor. @u3ndeckue U XUMHUECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U NpEKpallleHHs ropeHus (mmokapa), 03HaAKOMIJICHHE C
oOpa3laMu OKCHIOB W OIMCAaHHE MX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HCITIOJH30BAHUE BHICOMATEPHAIIOB), HAOIOICHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEZJIOBaHHE OCOOEHHOCTEH pAaCTBOPEHHUS BEILIECTB C PAa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUANIOB), UCCIEI0OBaHHE 00pa3l0B HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIacCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumo/ieiicTBus okcuaa meau (1) ¢ pacTBopom cepHOI KUCIOTHI, KUCIOT ¢ METAJUIAMHU, PEaKLIUN
HEWTpalIU3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJlIa IPYyruM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBbHBIX 3aJady 1no TeMe «BaxHeimme kiacchl
HEOPraHUYECKUX COCAUHECHUI.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKY KIAaCCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[OHSATHE O TPYIax CXOTHBIX
AIIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUABI ¥ TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AIEMEHTA.



Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTPOSHHE AIEKTPOHHBIX
oboyiouek aromoB TmepBeiXx 20 xumuveckmx sneMeHToB Ilepmommyeckoit cuctemsr J[. .
MenpneneeBa. XapakTepucTUKa XUMUYECKOTO IEMEHTA 110 €ro MOoJIokeHUIo B Ilepuonuueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U MIEPUOAM.

3navenue [lepuonnueckoro 3akona u Ileproanyeckoit CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTtuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecchb
OKHUCIIEHUS U BOCCTAaHOBJEHUS. OKHUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
[MHKA C pAacTBOpPaMU KHUCJIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKIINH (TOpEHUE, PEAKIIMH PA3JIOKEHHS, COCTUHEHNS).

Meosrcnpeomemmnwie ceasu

Peanusanus MexXInpeaAMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISAETCS
Yyepe3 UCTOIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MIOHATHH, TaK ¥ TIOHSATHH, SBIISFOIITIXCS
CHUCTEMHBIMH VISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mre ecCTeCTBEHHO--HAyYHBIC TOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, KIacCU(pUKaIusi, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aToM, D>JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaMoOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMHMUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KalbLUs M HUX COCAUHEHUNM B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewecTBa: BHUAbBl XMMHUYECKON CBA3M. THUIBI KPUCTAUIMUECKUX PEUIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU U BUJA XUMUUYECKOW CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCALIMXCSA K Pa3IMUYHbIM KJIacCaM HEOPraHUYECKUX COEAUHEHMM, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukarus XUMHUYECKUX pPEeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MO TETIOBOMY 3G (HEKTY, IO M3MEHEHHUIO CTENIEHE OKUCIIeHNUS
XUMHYECKUX DIIEMEHTOB, MO OOpaTMMOCTH, IO YyYacTHIO Karaiau3aTopa). OK30- |
SHJIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHUSI.



[TonsiTne o ckopoctn xumuueckoil peaknuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. [lonsarre o xumuaeckom paBHOBecHH. PaKTOPBIL, BIUAIOIUE HA CKOPOCTh XUMUYECKOMN
peaKuuy U MOJI0KEHUE XMMHUUECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkiuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOIO OajlaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHu3M JUCCOLMAIMU BEILIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOHU cBsi3U. CTeneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakiun monHoro obMeHa. YClI0BHUSI MPOTEKAHHS PEAKIMi MOHHOTO OOMEHa, TMOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HakOMJIEeHHE C MOJEISIMHU KPUCTANIMYECKHX PEIIETOK HEOPraHWYEeCKHX BEIEeCTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHCJIOT, IIeJiouel U coJielt (BO3MOKHO HCII0JIb30BaHUE BUIEO0 MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUS peakluuili MOHHOro oOMeHa (oOpa3oBaHME Ocajka,
BbIJIEICHUE Ta3a, 00pa30oBaHUE BOABI), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBMTENBHBIX pEaKUUil (rOpeHHe, peaklu pa3iokKeHUs, COCAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOLIbI0 KAa4YEeCTBEHHBIX pEaKIMW Ha HWOHBI, pEIICHHE
HKCIEPUMEHTAIbHBIX 3a/a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojoposd. ConsiHas  KHCIOTa, XHMHUYECKHE CBOMCTBA, IOJydYeHHE,
npuMeHeHue. JleicTBre Xjiopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuisl
U X HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Muyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KuCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oO1mme Kak MpescTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBIIINIEHHOTO crIoco0a Moy4eHus: CepHOM KUCIO0Th. [IpuMeHeHne cepHOi KUCTIOTHI.
Conn cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cynbpaT-uoH. HaxoxxaeHue cepel u eé
COEIMHEHUI B Npupoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COEAUHEHUSMH CEPBI
(KUCIIOTHBIE JI0K/IU, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeloTBpaICHHS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MoyyueHune U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,



npuMeHeHune. KauecTBeHHas peakinust Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TpEeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUECKOe 3arps3HEHUE OKPYXKAIOIICH Cpefbl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAIIIN
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue W XMMHYECKHE CBOICTBa, mosydeHue. VcmonszoBanme ¢GocdaTtoB B KadecTBe
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupo/ie, puznyeckue U XuMUYeCKue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOrMYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTbHOTO TOTEIUICHHUs KIMMarta, MapHUKOBBIA d(dekT. YrosibHas KuCIoTa U e
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxius Ha KapOoHaT-NuOoHKI. Mcnonp30Banue kapOOHATOB B OBITY, MEIULIMHE, TIPOMBIILIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COCNMHEHHSX YTiepoja
(MeraH, TaH, STHIIEH, alleTUJICH, TAaHOJ, TIIMIIEPHH, YKCYCHAst KHCIIOoTa). [[pupoIHbIe HCTOUHUKA
YTIE€BOAOPOJIOB (YTroib, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb
B OBITY ¥ TIPOMBINUICHHOCTH. [loHSATHE O OMOJOTHUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNKax,
yriaeBoJax — M UX POJM B JKU3HM 4eJoBeKa. MarepuarabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHN4eCKUX COCTUHEHUM.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHECHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss 00 okcuae kpemHus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue oO0pa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEaKLUN Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarole (U3NYECKUe U XUMUYECKUE CBOMCTBA TaJIOTEHOB M UX COEIUHEHUN (BO3MOKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OO0pa3liaMu XJIOPUIOB (TaJOreHu0B),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJiEOMATepUalioB), HaOdrofeHWe Impolecca oOyrJIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOI KHUCIOTHI, U3y4yeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOMN cepHOM
KHCJIOThI, IPOBEEHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
IPOTEKaHMsl, O3HAKOMJIEHHE ¢ (M3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U GOCcHOPHBIX YAOOpEHHIA,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pocdaT-noH U U3ydeHue NPU3HAKOB UX MTPOTEKAHMS,
B3aMMO/IEHCTBHE KOHLUEHTPHUPOBAHHOM a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEpUAIIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepeHa, 03HaKOMJICHHE € MPOLECCOM aACOPOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTHBOra3a, MoJiyueHue, coonpanue, paclo3HaBaHue U U3y4eHHEe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpOBEIEHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAT-HOHBI U



W3y4eHUE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMIIGHME C MPOAYKIHMEH CHIMKATHOU
MIPOMBILIJICHHOCTH, PEIICHUE FKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHlme HeMeTaibl U UX
COCIMHECHUS.

MeTaJuibl M UX COEIMHEHUS

OO611ast XapakTepUCTUKA XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TIOJIOKCHUS
B [lepnoguueckoit cucreme xumudeckux snemeHToB . 1. MeHaeneeBa U CTPOEHHsI aTOMOB.
Crpoenue MmetayioB. Metaqinueckas CBsS3b M METaUIMYECKas KpPUCTAJUIMYECKas pPEIETKa.
DNEeKTPOXUMHUYECKUN PsAJl HampsHKeHUH MeTauioB. Du3Mueckue W XHUMHUYECKHE CBOWCTBa
MeTaiuioB. O0mue crnocoObl MOTy4YeHus: MeTauioB. [loHsATHE O KOPPO3HH METAJUIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3ud. CIutaBel (CTalb, YyryH, TIOpPATIOMUHHMA, OpOH3a) W HUX
MIPUMEHEHHE B OBITY M TIPOMBITIUICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3ndecKkue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[Ileno4yHO3EMENBHBIE METAJUIBI MATHUN U KaJIbIUIL: 1TOJI0KeHNE B [lepromueckoit cucreme
xuMuueckux smemeHToB . M. MeHnaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B MPUPOJE.
®uU3NYECKNEe U XMMUYECKUE CBOMCTBA MAarHusl M KajblUs. BaxkHelnme cOeTMHEHUS KalablUs
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHMiL: nosiokeHue B Ilepmonnueckoll cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpneneeBa, CTpOCHHE aTOMa, HaxOXKJeHHe B npupoje. Gusnyeckne U XUMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux isnmemeHtos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u com xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUCHHE
PE3yNIbTaTOB KOPPO3UU METAILIIOB (BO3MOKHO HUCIIOJIb30BAHKUE BUIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajblUsi U HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblUs, aTIOMHHU, IUHKa, kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS [IAMEHH MOHAMM HATPUS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCeIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U TMAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
Teme «BaxkHelilne MeTalyIbl U UX COETUHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n maTtepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMolip MpH XUMUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbI METAJIIOB, IOJUMEPHBIE MaTePHAIIbI).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX TTOHATHH, TaK U IOHATHH, SBIISIOIINXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O LIMKIIA.

OOm1re ecTecTBEHHO-HAYYHBIE TIOHATHUS: HAYYHbIH (DaKT, THNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHUHTE3, KIacCU(pHUKalus, MNEePUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
M3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHsI, MATCPHAIIBI.

@dwusuka: Marepus, aroM, D5JEKTPOH, TNPOTOH, HEWUTPOH, HOH, HYKIUJ, HW30TOIHI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], I[POBOJHHUKHU, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUIUHBI, €THHHILII
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3B€3/1b1, CoJHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpochepa, MUHEpalbl, TOPHBIE TOPOJABI, TIOJIE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
MNPOI'PAMMBI 11O XUMUHN

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUeHHs XMMHUU B €AMHCTBE YICOHOH M BOCHHMTATEIBHOW JCATSIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCaM CaAMOIIO3HAHMS, CAMOPA3BUTHS M COLIMAITU3ANNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUAX M OTKPBITHSAX
MHUPOBOI M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMAIBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NESTEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIM B IPOLIECCE ITOH y4eOHOW JIEsITENIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBE/ICHUE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3UIIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHSI TOCICACTBHI TIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHS O  BEIIECTBE M  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTU HAYYHOUH KapTHHBI MUPA, TIPEACTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YENIOBEKA C MPUPOJHON CPEIOil, O pOJM XHMMHUH B MMO3HAHUU
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ui OOBSCHEHHs HaOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKOI KYIbTYphl, B TOM YHCIIC HABBIKOB CAMOCTOSITENILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOU, MOCTYIHBIMH TEXHUYECKHMMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEIOBATENLCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIA 00pa3 >KWU3HH, OCO3HAHWE TMOCIEACTBHA ¥ HENPHUATHE BPEIHBIX IPHUBBIYCK
(ymoTpeOneHust ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuii u Tpyaa pa3IudHOTO PO, YBaKEHHE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAaK)KE€ B CUTYAlUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBbTYpPbI, OCO3HAHHUS INI00AJBHOTO XapakTepa SKOJIOTMUECKUX MPOoOiIeM M MyTed MX pelieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAUMMbIE A (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB (GOPMUPOBAThH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BATh TMOHSATUS JUISI OOBSICHEHHUS OTIENIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYXICHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, [0 AHAJOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XHUMUYECKUI 3HAK (CHMBOJ 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMUMHYECKUX pPEaKIUW, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBHI Ui ()OPMUPOBAHUS THUIOTE3BI IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yibTar, (GOopMyIHpPOBATh OOOOLICHWS M BBIBOJBI IO pe3yibTaTaM HPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (HOpM IMPEICTABICHHSI, ITOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HCOOXOIMMBIX JUIS BBITIOJIHEHUS YICOHBIX U TTO3HABATEIIBHBIX 3319
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTABIICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
NESITeILHOCTH HH(POPMAIIHIO O BIIMSHUN ITPOMBIIUICHHOCTH, CEJTLCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMbITA, J1A0OpAaTOPHOW pPabOTHI MO HCCIEJOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHHs, O0OMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENTh IeNd AesITeIbHOCTH, IIAaHUPOBATh, OCYIECTBIISTD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPENIOKEHHBIHN alTOPUTM JEHCTBHI TPH BHIMOTHEHUHN 3a1aHUN
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON oOmacTh «XUMUs», BHUABI JACATEIFHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIIOHSITHM: aTOM, MOJIEKYJa, XHUMHUYECKUU
3JIEMEHT, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs ¥ MOJIEKYJISIpPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBas JIOJIsi XUMHYECKOTO JIEMEHTA B COSIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCICHUS,
XUMUYECKas peakius, KiIacCuPUKalus peakiuil: peakiul COCIUHEHHUs, pPEaKIUuu
pa3NioKEeHUs, PEaKIUU 3aMEIIEeHUs, peaKIiMi 0OMEHa, K30- M DHJIOTEPMHUUYECKUE PEaKIINH,
TEIJIOBOM 2P eKT peakiuu, siAPO aToma, JIEKTPOHHBIM CIION aToMa, aToMHas OpOUTalb,
paauyc atoMa, XUMUYECKas CBs3b, MOJISIPHAS W HEMOJSPHAs KOBAJEHTHAsl CBsI3b, MOHHAs
CBSI3b, HIOH, KATUOH, aHUOH, PaCTBOP, MAacCCOBAasi OIS BEIIECTBA (TIPOIIEHTHASI KOHIICHTPAIINS)
B pacTBOPE;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYCCKHUX MOHATHH M TIPUMEHSATDH 3TH TOHSATHS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJII COCTABJICHHUS (OPMYJ BEHIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIIHiL;

OTIPENIETISATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONPEIeIEHHOMY KIaccy
coeMHEHUN 1o ¢dopMymnaM, BHJ XUMHUYECKON CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCAUHECHUSIX;

packpsiBaTh cMbich [lepuoamueckoro 3akona JI. WM. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAaHHe TEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT HX
nosnoxkenus B [leproanueckoit cucreme, 3aKOHOB COXPaHEHHsI MACChl BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4EeHHs, 3aKOHa ABOTa/Ipo;

OTHCHIBATh M XapaKTepu3oBaTh TabiuuHyto Gopmy llepuoanueckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3IMyaTh MOHATHS «TJIaBHAs MOArpymnna (A-rpymma)» U «ro0ouHas HoArpyIna
(b-rpymmna)y, manbie ¥ 00JbIINE NEPUOAbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuonnueckas cucrema xumuueckux osnemeHtoB JI. . MenneneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00111ee YHCII0 AIIEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);
KIIaCCU(PUIIMPOBATh XUMUYECKUE DIEMEHTHI, HEOPraHUYeCKHE BELIECTBA, XHUMHYECKUE
peakiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, M0 TEILIOBOMY 3P EKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEpK/asi OINUCAHUE MPUMEpPaMU MOJIEKYJSIPHBIX YpaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT KX KAaue€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKIX MIPEBPAIICHU B PA3JIMYHBIX YCIOBHIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO JI0JIIO
XMUMHUYECKOTO JJIeMEHTa N0 (popMylie CoOeIMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKITN;

MPUMEHSITh OCHOBHBIE OIEpAIllMi MBICIUTETbHOW JEeSITeNbHOCTH — aHajdu3 U CHHTE3,
CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3allMIo, KIaCCU(UKAINIO, BBISBIECHHE MPUYUHHO-



-CIEACTBCHHBIX CBSI3€M — JUI1 HM3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIUU,
€CTECTBCHHO-HAYYHbIE METOJbl TIO3HAHUS — HAOIIOJCHHWE, WU3MEpPEHHE, MOJICIUPOBAHHUE,
9KCIIEPUMEHT (peaIbHbIA U MBICIICHHBIN);
CJIeIOBATh MTPABUIIaM IOJIH30BAHMSI XUMUYECKOH TIOCYAO0N 1 JIA0OPATOPHBIM 000PYIOBAHHUEM,
a TaKkKe MpaBWIaM OOpAaIleHUS C BEIIECTBAMH B COOTBETCTBUHM C HHCTPYKIHUSAMH TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XHMHYECKHUX OIBITOB 10 TOJY4EHUIO U COOMPaHHUIO
ra3o00pa3HbIX BeIIeCTB (BOJOpOJAa U KHUCIOPOJA), NPUTOTOBJICHUIO PACTBOPOB C
ONPENENIEHHON MacCOBOW JI0JIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh W MPOBOJHUTH
XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOUIBIO
UHJUKATOPOB (JJakMyc, (peHoI(pTaaert, METUIOPaHK U IpYTrHe).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMUYECKMX TIIOHATHM: XUMHUUYECKHH DIEMEHT, aToM,
MOJIEKyJIa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEIHFHOCTh, CTENEHb OKWCIICHUS, XUMHUYECKasi PeaKIiusi, XUMUUIECKasl CBS3b,
TeIIoBoM 3¢ ¢eKkT peakuud, MOJb, MOJSIPHbI 00BEM, pPAcTBOP, dIIEKTPOJMTHI,
HEIJICKTPOJIUTHI,  AJCKTPOJUTUYECKAs]  TUCCOIMAIUS, PpEeaKIud HMOHHOTO OOMEHa,
KaTaiu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pPEaKIuH,
OKUCITUTEITFHO-BOCCTAHOBUTEIILHBIE PEAKIINU, OKHCIUTEIh, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHUE, AJUIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKast CBSI3b (KOBAJICHTHAs, NOHHAS,
METaJUTMYECKas), KPUCTAUIMUeCKas pemérka, KOpPpO3Wsi METauIoB, CIUIaBbI, CKOPOCTh
XUMHUYECKOM peaKkiuu, npeaeapHo qonycrumas konuentpanus [1/IK Bemectna;
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHATUH U MPUMEHSTh 3TH TTOHSATHUS
TIPY OTIMCAaHUH BEIIECTB U MX MPEBPAICHUI;

HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJISI COCTABJICHHUS (OPMYJT BEHIESCTB M YPaBHCHHI
XUMHUYECKUX PEAKIIiL;

OTPENETATh BAJICHTHOCTh W CTEMEHb OKHCIICHHS XUMHUYECKUX JJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPENCIEHHOMY KIIACCy COSAMHEHUH TI0
dbopmynam, BHJ XUMHYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeETa/UIMYecKas) B
HEOPraHMYECKHX COCIMHEHMSIX, 3apsj MOHA MO0 XUMHUYECKOH (Qopmysie, XapakTep Cpeabl B
BOJIHBIX pAacTBOpPaxX HEOPraHMYECKUX COCAMHEHUH, THUI KPUCTAUIMUYECKOW PpeIETKU
KOHKPETHOTO BEIICCTBA;

packpbiBath cMmbich Ilepuonnueckoro 3akona JI. . MenueneeBa U IeMOHCTPUPOBATH €0
MMOHMMAaHKe: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy [lepuoanyeckoil cucTtemMsl
XMMHUYECKUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas moAarpymnma (A-rpymnma)» Hu
«moboyHas noarpynna (b-rpymma)y, manbie 1 60JIbIINE TEPHOIbI, COOTHOCUTH 0003HAUYCHUS,
KOTOPBIC UMEIOTCS B TIEPUOIUYECKON TabJIUIIe, C YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKHX JJEMEHTOB (COCTaB W 3aps] sAapa, OOIIee YHUCIO DJIESKTPOHOB H
pacmpeneneHue MX MO DIEKTPOHHBIM CIOSIM), OOBSCHITH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B Mpeesax MajiblX EPUOJ0B U TJIABHBIX
MOATPYII C Y4ETOM CTPOEHHS UX AaTOMOB;

KIAaCCU(PUIIMPOBATh XUMHUUYECKUE DIEMEHTHI, HEOPraHMYeCKHe BEUIECTBA, XHUMHYECKUE
peakiuu (10 YUCTY U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (D (eKTy,
10 U3MECHECHUIO CTEIICHEH OKUCICHUS XUMUYCCKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBAaTh) O0IIKE U crelu(uIeckne XMMUYECKUE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEILECTB, IOATBEP)KJas OINMCAHUE HIPUMEPAMU MOJEKYISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJIATh ypPaBHEHUS AIIEKTPOJIUTUYECKOW ITUCCOLMALUMM KHUCIOT, LIEI04Yed M COoJel,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHHS PEAaKIWH HMOHHOTO OOMEHa, ypaBHEHHS pPEaKIuH,
MOATBEPXKIAIOLIUX CYILIECTBOBAHNE I'€HETUYECKOW CBSI3U MEX]ly BEILECTBAMU Pa3IMYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEJIbHO-BOCCTAHOBUTENIBHBIX  pEAaKUUHd  IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

[IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTU
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO JIOJIIO
XMMHMUYECKOTO JIEMEHTa 1o (opmylie COeIMHEHNUs, MaCCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIuy;

coOIroAaTh MpaBuila MOJIb30BaHUS XUMHUYECKOH MOCY10M 1 1a00paTOpHBIM 000PYI0BaHUEM,
a TakkKe NpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSMHU IIO
BBITIOJIHEHUIO JTa0OPATOPHBIX XMMHUYECKUX OMBITOB MO TMOJYYEHUI0 U COOHpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

MPOBOJUTHh PEAKIMH, MOATBEPHKAAIONINE KAueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPH-, OPOMUI-, HOIUI-, KapOoHAT-, pocdaT-, CHIHKAT-,
cynbdar-, TUIPOKCHUI-HOHBI, KAaTHOHbI aMMOHHUS W HOHBl H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPALIUU MBICIUTEILHON JAEATENIBHOCTH — AaHalIu3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3alUI0, BBISIBICHUE PUYNHHO-CIIEICTBEHHBIX CBSI3€H —
IUIl U3y4EeHUsl CBOWMCTB BELIECTB U XUMHUYECKUX PEAKLUil, €CTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUA — HAONIOJEHHUE, W3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peanbHbIi U
MBICJICHHBIH ).



3. TEMATNYECKOE INTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacon
Ne HaunMeHoBaHue pa3feioB U TeM DJIeKTpOHHBbIe (U poBbIE)
KonTpoabHbie IpakTnyeckune
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
XuMuss — BakHas 00JIaCTh
11 €CTECTBO3HAHUS U MPAKTHIECKON 5 2 bubmmorexa [JOK
' p https://m.edsoo.ru/7f41837¢c
JESITeIbHOCTH YeJIOBEKa
bub6mmoreka IJOK
1.2 B 15 1
CUHICCTBA M XHMIHCCKHE peaKiii https://m.edsoo.ru/7f41837c
Hroro no pazaeiny 20
Paznen 2. BaxxHeliniue npeacTaBuTeIM HEOPraHMYECKUX BelllecTB
51 Boznyx. Kucnopon. Iloastie 06 6 bu6mmoreka [JOK
' OKCHIaX https://m.eds00.ru/7f41837c
59 Bomopon.Ilonstie o KuCIIoTax u 8 1 bu6mmoreka [JOK
' COIISIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsr. [lorstre 00 5 1 1 bubmmoreka LIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIaCCHI bubmmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCOUHEHUI https://m.edsoo.ru/7f41837c
HUroro mo pazneny 30

Pazpnen 3. llepuoguyecknii 3axon u Ilepuoanueckas cucrema

cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu

xumu4yeckux 3jaeMeHTOB /I. U. Menneneea. CTpoenne aToM0B. XUMHUYeCKAas

3.1

[Tepuonnueckuii 3aKoH u
[lepronnueckas cucrema
XHMUYECKHUX 3j1eMeHToB /1. W.

Menpene-eBa. Ctpoenue atoma

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYecKas CBA3b.

3.2 Oxucmurensro- 8 hBtItfsﬂ/Ijr(r)lT:é(;g 8/5f41837c
BOCCTAHOBHUTCIIBHBIC pCaK]_[I/II/I
Hroro no paszery 15 E::E:E&T:é(:af 8/5f41837c
Pe3epBHOE Bpems 3 BHGJ?HOTCKa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabnbie | IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Paznen 1. BemecTBo U XuMHYecKHe peakMi
11 [loBTOpenue u yriry0iieHne 3HaHUH 5 1 bubmoreka [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmoreka [IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOITAAIINS. 8 1 1 bubmoreka [IOK
' XHWMHUYECKHE PEAKLIUH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paznen 2. HemeTaaabl 1 MX cOeTUHEHHS
51 OO6mast XapaKTepPUCTHKA XHMHYIESCKUX 4 1 bubmmoreka LJOK
' anemenToB VIIA-rpymmel. [anorenst https://m.edsoo.ru/7f41a636
OO0mrast XapaKTepUCTHKA XMMIIESCKHX
2.2 anemeHToB VIA- mel. Cepa u e 6 bubmmorera [JOK
' FPyMHEL %.ep https://m.edsoo.ru/7f41a636
COC/IMHECHUS
OO0m1ast XapaKTepUCTHKA XUMHUYECKIX
2.3 aneMeHToB VA- mbl. A3ot, hocdop u ux 7 1 bubmmoreica LIOK
' TPYIIEL ’ P https://m.edsoo.ru/7f41a636
COC/IMHCHUS
OO0m1ast XapaKTepUCTHKA XUMHUYECKIX
24 anemeHToB IVA- nbl. YTaepon u 8 1 2 bubmmoreica LIOK
' . TPYITHEL PO https://m.eds00.ru/7f41a636
KPEMHHUH U UX COSTUHECHUS
Wroro mo pazneny 25

Pasznen 3.

MeTtajiibl U UX COETHHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

N bubmuoreka IJOK
31 Obmpee ceoficTsa MeTanos 4 https://m.eds00.ru/7f41a636
N bubmuoreka IJOK
3.2 Baxknelie Meraisl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Pa3znen 4. XuMusi 4 oOKpy»kaionias cpeaa
41 B " 3 bubaunoreka [IOK
: elecTBa U MaTepHalIbl B )KU3HH YETIOBEKA https://m.edsoo.ru/7f412636
Hroro no pazaeny 3
p 3 bub6mmoreka IJOK
C3EPBHOC Bpemd https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




